N
&

AS I RO N Netherlands Institute for Radio Astronomy

_ lasentanglmg Ienospherlc and ! ;'__;--'
3 Interplanetary Scmtlllatlon | : = %
:;:';T?ﬁr?i 4 : _f‘ Lty :-. : _-: J o o Wi | .". . -.I s :-iigili_";gl!

R/chardFallows _'  “_ *
: ASTRONH_‘... ' e

s

B ¥ oy CR LR -'._-- i Lo e _ : :
[ wm & % i - I (R | . . - : 3 11 - 1
. o .- L ML . e B I - § 1 iR g . [ E e - B
. 2 :.‘r | '.:_l_ = . .._-. - -. - A o ; - 1 ; C . .- : : :. e = : ik - - = : b =
A B P et gl I el ey o el : ; :

A LR (=T " Fram o iy g R Lo 3 §a i : - = - -
ASTRON is p'@l;t of: the-Net!herIar.rds. Qrganisatien for'Scientific Research -E'NWO). g | i 3 = ot LS ¢ e
T ey g = . Come bl Ly =il by - AT ; o= TR

F | ol .I.._.'. .-_' . -'.' - m 'Ir Ir‘!-.‘ o !..‘I:‘I- g”

Lk - -
_‘: b i =



N
S

ASTRON

A recent MWA paper claimed to see night-side
interplanetary scintillation (IPS) in imaging
observations at a time cadence of 2s.

The usual time-scale for IPS is ~2s.

Naturally, this has caused some disquiet in the
IPS community.

With LOFAR, we can check: can this be IPS? Or
is it more likely to be ionospheric scintillation?
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* High time cadence to fully sample the scintillation
= Many stations with a wide variety of baselines

= Ability to record data from each station individually:

Time
series

Dynamic spectrum



Cas A—20160203 — 19:03 to 19:53 UT — 1s cadence




N
S

ASTRON

Use cross-correlation of time series' to establish
the likely origin of the scintillation:

Ionospheric: Time lags of several seconds on core
station baselines; little correlation on remote
station baselines.

Interplanetary: Time lags <<1s expected on
remote station baselines; correlation also
expected on international station baselines.
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In November 2015, a couple of night-time
observations of the excellent IPS source 3C48
were taken, using the remote stations.

Simultaneously, the core stations looked at Cas
A.

Scintillation was seen.
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UK608HBA-DE603HBA: 18:30:00-19:00:00

Baselines: 688 (radial), éO{tangential) km

Velocities: 304 km/s
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The MWA result was based on power spectra only.
So can spectra of ionospheric scintillation and IPS
be easily distinguished?
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20151108 - 00:38 to 01:48 UT - LOFAR
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In this example, the power spectra appear
distinguishable. But is there ever an occasion
when ionospheric and interplanetary scintillation
could be confused?
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Cas A - KAIRA - 20150310
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There can be occasions when scintillation from
both media could be confused. But under what
circumstances?

That is a more substantial question and the study
is only just beginning.

Fallows et al., submitted ApJ Letters, 2016



